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^oT?f. |1 


?. stott srara 


3^7 c1<H<r| 373ft <t-ty # d loi<r|| % stlF 3TT^T?T TT RouhI 37t ^J<H=hcl ff? 

anaaa # sftrt <£r aaar dFdci *f a^at <£r 3 tTt, ar fta wr sn^a *t arca <£r 

3TtT, clofl ^ otscfl RvjIchI 4?t e h^ u C (ft eft ft oft k ,c h 5T°T % f^ft $dl 37T dlH<Hia ^oTTTt i^ d il 

srar aa gar 3ft ^w c d aa £ar fr. $r ftacfl <£r aaar tto fteft fr, far ^t ftea 
It, attr ?a7 ^ al-ww Sanaa aaif tot It. 

o o 

aa Ra<fl a^t fFTTt 3TFT-TO PtTcft |t, aa 7FT3T ^ o^TT^T fc&Tf 3f7ft |t 3ftr ?FTT3a 
3ftT-?ffT 7f gSTTf TOTT |t. aa3T 3ftl 3TRFT TFUFT WT aTO $[ a^TF ?t?t ?• 

aa Ra<fl 37 ft ^rofr It, at srtrt ?aar 3a aft fcaar arti anaia 3ft jra£r aftr at^t £a 

did da i^ HScfl |t. 

a? - at aa^r anar It aa fta3t 37 ft f?a3t It at aa37 ^a3t 3a a|t efcft attr a3ar 
3fr sfWr ?t3t It. nro yaT37r at|t £r arer ^raf aaif tott If? 

a? - ^af33 fer saf^t aft U37 aa^r £ cjafr aa?r TOat *f aaa aaar If. saf^t # at^r i9«° 
3ta (??°° feat <*Tic<) srfrt yuci ^trfr If. ^aaa arst If -- safer rj37 *lfe>us 3" ? °^s, ^tsr aa 
'd't’cfi If. y«t> jfta tjcH<ri 3r ferff ?-cj To-i 3ft ^>c)ch t 6-'^i^i u s <h <fi <fi . arar f^ac^t tft sfra cjr Ri^Ti 
!fr at aa% # armia ^ aia aaif af#. arar f^arfr ^-^tra cjr f?tt at 

ar^ar aa^ % fM ?o-^aa # sTTfraa ^att ffatr. 

arar ?at^" ^ft H$ti<ri aaa aaar ^ at sfaa?r ^ft aa^ ^ 3ft aaa aaar ^tar? a^a aaar 

o 

^tt. ^ ^r?r, 3naioi ^r ^rn ^r ^rfeT o^tt^t ^Wr. 

ch^ll ychl^f <J|irl o1IH<rl chl^ cf^Wr ^? 

yixj1<HchM oiWf m ^r?r # ^ ^fr ^ftt 3tt ^RkTT. ftoraT ^r 

^ftTRTT ^IT ychl^f $d<^l clofl ^ ■clcHdl ^ k Jc h ^1 u l ^ k Jc h vj|d|^ ^ cJTT^r vj|d|£ q^TT ollrll 

qi^ c^l T^>ci oTl §fr 3fR}q^ q^ft or ^t. qi^Tl qqq?r ^T i Tc^l — ch^Hdi % q^", 

■Jloil d|^| ^ o-^liqi. 


I 2 


f^RT f^crwt TTRRTT §TT fa gcFRf # RtcT 3RRR f t 3ft FcRTT eft RTRet ^ fa RF 

^ifct ?c^fr arffaR f fa f*t rnrt f . 

?S3° f^cfr ^diPl* (Galileo ?%«-?£>«?) ^pTT ciifad ?n 

ffafat r^rf <£r fart rrrT rztrf tor. 

Jlc51fol41 3fa 3Tfa d^l-44. sf ^ft cHIH^ fa faRfa 3RR # faeRfa fa 
afa 3W oTT TRFRTT ^T. fafat dldid % geFRf fa fafa 8ft £fRT ^3T- 
a^faar fagr rt Tfa. 

trf afatr ttr fa Rrafa ^trt fa F?fa far farw fa aft Star rt Tfa, fafaffait afar 3 trft 
ttfrrf arm^r TTRfa fa fa M^ifefa ^ ^ ^ t 3Rrfa-3Rffa RFrftfa rt faR fat, ao-fW 

o 

3Rffa hi nidi fa 3tnf ^r w cjfa fa sffrf frrt rf Rfar fan fa t qftill^ft rr <fafa fat 

f . 3R-fa SIIQ C^ldl fa aiHofl (Hlcniiri (JchCHl. 



A ch) fel 4) 



m JMM fa 

aiHofl (Hldid 
£ faSTfat 
d<H=bl41. fa# 
ft WRRT fa 
•flcflfotfa fa 
dldid £ 

tfafa w?r 

fa i^'isl I , i’M<rl 

3Rlfat dldid fa d«H«hlHJ|. fafrfoRTt fa 3Rlfat dldid 3fa R£|iJ<*> fa dldid % ddfal #T faET 
#T RRRT fa RTRT. RF &RT RR fa I -ill *RTT 3fa RTF fa dfa Rfa TRRT 3R afatTR ffacbldl 
RRT. F^ cRF daKI RRT TRRT cbO. 3RT d^ RRTRT RR 
k ,c b Hfiifi fa cjTrfa Hfiifi rrt an" rr ciiH-a an^- % 

^RRT RT JTFRf^ fRTT. 


^toftfoRrt ^>T R?PRT 


<f)cHl1p)i(l 'Jlo-JH $Cch 1 ?r?T HF-hi ?t ? 4 

?%«^r^3TT.g^-Hld «l*dl Jt^ratf 

o 

jwH^rciimKeh^ 2t3frr 


qR RTF RFTT *RTT TRRT % TRRT RTt aft 

?TTfTtR ^RRT ft. aTTfi^T, ^|HJ4. ^ft ^ TRRT eft RRT 
ft ftRT RF RFTRT ^Rt # f^> ^frf^Rft # dldid Tt 
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ddTRr 3 tmt ?rt fan |t aftt 3 pt tfT appfr chih£<h dft auisdi pt%3\ 

o o 


jIc^M ^ f^fr ddtd dft 5ft d^d ^T f?2Jd d^rftdf dft 3dP dlfPIdl. MrfpPft dd dtddT §TT 
far p^dddr # yfaf^<ui drr ddd at d£r t^tt 3fr ddtd Tr^arH ddTRr dft 3drcrr 

cjfr dd dP^ft dM\ fd dpT MrfcPft # cHIH^oH # dddT aftl d^ld* # cHIdid # dddT #T 
#d ddTRr dft d3Pt *f 3ft u+^i (atdftd-d) ddd pprtt d^ dfr ?rf ^r u^n-di (aidUd-d) cjfr 

dT d^dr. 

wg ddTRr dft dd^ jt dftf u+^i ddd ?T ddr. ddTRr dft st ^ # d^rftdt % 3td dd^ # 
3ddr £r Pdd ddr r^ddi prt # ^iHM % 3Pr. ppr Pdd df^prr *f £r dd ddr! ddTRr 
# df?t fd^fr arfstdr sfr 3fr §tt u^n-di ppp ddTRr dft arfttdr cjtr dd dp^t # ddr d^ ?ddr 

ddT dT f%T Mrf^pft 3^t dTd^t ?f aPPT^ Pd. MlfpPft % ddtd ^ ^TcRT dft ^ fT3TT % 

o 

ddTRr # df?t arddfstdr 3td ft. (MrfcPft % pdd ddr ^ft dttdt dd 3tira*«M< d^t farr dr 3ft 

o 

^TSfd SToft chi dlH P^T.) 

?S,o^ *f d^cftdR tcfrpfftd dd ddtd dp MrfcPft ?t d^rict-W (otftcR) % PR 

TttdTfd' (3dd^) f ^ d^Pd1?t-dF dd dcPM ddT3t ft. ?R ddT ^cHI$d (3ddf) d^Pdt^t-dfT #T 
PTf^ df, Ptp <fT&, f^R dT?^ ^ 3TTdP 3TPt 3TT 3ndT 3ffT fd cRfT TPF PddP ^33d fft ^P 
^dd" ?]d ?tdT 



3TP 3ft SFtf ^idl^d sl^lfMpl-dF ^ <fr& dfddT |t, d^T 

C j 

t^aTf d|t ^dT. Zt ^idl^d UdT t^?R dt^T ^r 
^fMpl-d^ PddP ddT dt ft, 3" WT f^fflPd ddd 
% fetd aRRd fftFT f . 3ft ^icHl^d ^fM'kl-dF #T dddt 
PRF |t, dF dddt dFd ddd # deTFrf^r-dF dd PddP 
Rtr dPdr |r aftr ? ?/« I^d # d^rFrf^r-dF #r tfr& d^r 

C J 

dp 3T$Rd ^t 3TTdT 3d^ 3PTdT 3T5»?d fid I ^ f ^ 3 
?R t^dt #, 3d^r 3PTdT fR la ?/<: fcdf ^t, 3ftd ddTt 
cJT dTRT ?£, 3/« t^dt #. 


?s;% ^t TJdT 5P ^dTR?TRfr fMI^Pld flfdid (Christiaan Huygens ?£R<M£^) ^ Mf^Pit 
sprt ^R|dd % daft #r 3at3r dr armiftd ddr pfr dd anf^dTR ftPiT. df d?c?r ^tfr d|t 2fr 
f^pRt ddd ddT-f$rd 3 ddr dfr-dfr dTdr 3rr ddrdr dr. ^tfr dfr 2 (prt df ddr ddPrr 3rr ddrdT 
^ dlRd^r-dF #r (3ddF) aRRd ^t f^ddl ddd ddT3t f . 
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337 ^frpr?TTT^r 37*77777 %?37T (Olaus Roemer ?£>yy-?i 9 ?°) % <kfr % 3 % 377 3%%7 377 
^Frf^-3JF % (334^1) 3>T 31ttflPT f%37 3%7 337 373737 3T77 377 3777 7737737. 3TT^T WoT 

% eto - (33W) 373% *%%fkc7 77373 % %T % 377733’ %% 3T% 37k f%7 373% 377% 77777 

% Pl%if^c1 71 < H^) % H$o) . 3737T 377733^ pi <4 % 77373 °hl 31*71 cl 3^ k ,c b TllcH % fc*l3l 7773 eft qp 
£[37 377%37. 33S %% 8ft 37377T % f% t t%%fkc7 77773 77 £-f%377: %T % 377133’ |7T 37k cJTk 
37377% <77 377%. 

37Tf7s7T %77T 3%t? 

32%t, 77% 33 Tjcj-ch< 337 77777 % <777 377%t % cHftd7 (3F73f%-3fT), 77% % ^c7 3T % 3% 77% 
377 3**7 P73J% % ?3-7T777 773% % 3777: f%7F%t %7 % olftd.7 (qpT-qfcl-W), 77% 377 337 33<M 
77373 |7, <T2%7 377% ?3 33<M cHdllcfl % ?77377 <HHcH<M £ f%, 33% 77777 <T2%7 77% #7 37ft TTTfS’ 

% %%t t%77 TTTfS % o7^d7 (3^Frf%-3fr) (?■ 3%7 377% 77777 faq?ld TTT^ %. 


oiq 32%| 77% % 37^1 7IISS % 

C <\ 

fr f%77% o7^d< (qp7MQ-3F), 

773 o7ftd< (3^73f%-3fT) % 

37% 337737 %T f%7W <T2%7 
7737 Hp3o-l % cbO. Cj% 773 
<*>}<* 11. 377% 77777 3T3, 373 
<T2%7 373% ^T^TST (3TRf^3) #r 
^77% 37%, 3lftf% 77% % 

f%3%77 f%33 % dft<17 

(^PFlSt-W) * f». 3ra <rejt3tlrafterq?wfS-w)*!i5TO (atWte) 

dftd< (^TFrfk-W) % 1%37% 337737 %t <T2%t 7737 q|3% % 3^7 cj% 773 377%t %%7 - 3?% 
f^f77%t cj% + <7t%7 377 <777 7Ief327 (3777f%7:). 



<T2%t % <£ 7J?q77 (3TRl%3) 3% 3TT 377% % 337737 3% 77773 7777777 ft 3777: <7t%7 qr 
<£|d|1(H7ll7-41ql %t, olRlc.7 %7 37?[7^7 %% % f%% 37l%q7 q7fT877 %%t. '^1% <*>K'J| 

^ 37^7 % ^% ^77. 3R <7t%7 3%7 d^d7 7jq7 $[ TTT^ % %% f 777 337777 %T 3777 cj% 773 377%t 
3f7% |7 3lk ?77 3777 u 7 37^7 3fk?77 % 377%t ?T3R 3TT7T7 


Tt^T % 7T3T3 7737 <T7%7 % 77^27 (3Tkft^) %T 77% kfelf 377 TtTTTT 77 277. 3377®?! 77777 % 
3TT?7TT 3T %?77T % 3777 7737737 t% 337R7 377 32%t % 37^327 (37Rf^7:) %T kfelf *TTT 377% % ?£, 
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fztt aa^t f. fa^fr aa aa^ £ aar aaaa ait ?s, f?ta^ aa^t f at 3a^r at!t ??3,°°° 
jfta af?t ^fr arf?rir. af%r ^l^ar ^t tjs^t % a^aa (afttf^;) cfr atsrf aa aaa ^ttst 
ar, aa^ aaaa # at?t # aaar §fr aaa - #r. aa^ ^cna a^a aaaa # at?t a|t at?t ^r 
40,000 jfra at!t a*a sfr. aaa w ait Laia £ T^ct tar, aaaa # at?t znaa aa^t 

o ^ 

3a aF aar aannaa a^ar ar. 

far §fr, e^na ?£i9s, *r atfta aftaiat ^r faar at araa pa aaaa apr ?fafr ^ 
aaar fr. ?a*t aaaa # aitf aia a£t Mrf^rat st aftftat % ^ta # c^t ^r aaaa # at?t 
# aaar a aa aaa. aar st aftftaT aar tfra ^ §fr ?t, afhr tf^ar saia aafr a^fr aaaa # 
at!t a£t (?, at aaaa ait aar a^ait ^ cj^rtt aar apr a>r aiaa 3a^ ^ ?/£,£,°°° >$Rius a^W. 
3rar a^rftaf ea tfra ^ f at ?/s,s,°° aM. ?a^t aaa aaa ait aia^t % fM 

Mrf^rat % aia aa ^t a^ff ?t! 
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?. 3 Tcrft«T qt qr 

c 

# tfhu|| 3RR 5T |3TT. SRRRF # ^rfcT fc^fr 3tf^T^T *fr % 37T#T 

cheHoil §fT oT ch^ 'd^dl ^TT. ?INc; c^ciki $d°~l dlHo-) 3 tT f^TTT 3ft dl d l1 

3lof|s| c*RTT fftaT. oft aft qTftt, oft^T <)$<*-K % q>RT at aRTct l9°-qmq % f^Rt §TcT a^t. 

d 6 ! d't* ^•7llQf c h1 ^t <>Rl k ,c h cjdt f?t f^RT £f ^t a^. ^ olldcl §t f^i iqldlt £<H tt <s|f>d cJ>C ft; 

qq fqrqq foqfr aft qna a aT fa aiqqra at faaaft ^q? aa q£3t qn£ qa aq<M cHdiicfl ft, eft 

37Tc£r f^TeTRt qt <^t 3ft 6|<icHcf1 T?cft ft. 

?Rt #r qqr aw qt &aat qq qiqr % aftq ^ % Eldul #r 4ta w cjfr ?naq amft ft. ^-aaffnt 
arc, aa qs^t ^ % ^rfr atq ffftft ft, qiqr ana RfdKi at# anaa (qfata) qq fa^T# tar 
aftq aqnfr ^q ant fttait #■ ^fr §ft at#t fitaa #t*ft. (afa ^q ana fqidKi q^ qt ??nft arftfa 
sq ft fa qtfa an - qfa #r afasa f^afqt asqnt qq fqtaT# aft r qsfa #r #a % ata at arfa 
6Ki«K qfa q#ar). 

qtfa # fq^fat % asqnt qt qra % ffant # f^afa at ^q % ffant # aaar at at qfta^a 
ama ft 3qt faqaiqarsaq (*fataa) a^nt ft ■ faqaiqarsaq (<fataa) aft a aa^rr ar qraarr ft. 
arq^ft qqr 3a^t ^ aiaof q>fta qqr q>s ^t ^[t qq f^aq q^. ara arq^ft aafr atnq ^ft aa 
qq 3a3t qft sfRft arRq ^ . d<^ 3aift §hmj-i ^ <si^ 'f s ar qart qf q^ ^ j-h 4tI aaar 

^ qqr aa^ - fetan^ ^atr. ara 3a<ft qft fsfar t^di^ ^q, arf^oft atnq aa qq 3^" apfr atna qt 
a% gjift atna # f^af^ ar4t afna qt araa t, aa ara 3a?St qfntq ar ^aq #r aaar *f 

o o 

araa aa?r ^t?t. 

araq ?a a? - qar aar a#r f^r jaeft f^a^ft fltqs: |f t, at ^ a? - §ft aiaa ?t aiaar 
jaqft atna qt fe>d°fl ^q |t. ?qft aw, qtit # f^a^r aaa^r qt, qiqr ana fqtaiqr f^aar f^qrqa 
aaar |r #r aiaqifl qt ^ataqn^t 3qr fqtaTt # qs^t qt cjtt # aaar qq qrqqr f . 

aaqar w afr f^r qiqr ant fqtait' 3ft qtit qr ^Rft arftjqr cjq f f^r 3a^ f^Faiqaima 
(^tqqr) #r ara 3ft a?a qar |r. 
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?l9°° *F iftt 5F $t oft fFF^t FFS-FF f^F2JFW§TTFF (^o)+^) 5TR FT%. e|dlfa«h1 

t^F2TFW3TTFF (*ftcfcpFF) 3FF 3F?FFTFF 5T *ir 3flF t RldUl # tF^rfFt <Tt ^T ^TN^t F^ 3ik 3^F 

hRci^oh arofr srafr at sf# f£. 



f^TSTFRTHRT (^IW+'H) 


p$v% % 3frFT ftecfr (James Bradley ?w-?bM) 3^T Ft itFt tjcf ^^iiPlch st. 3<rgto 

ic^lFchlM cJ^FFF X T^ #F FF^ #F tJcMvI cRTT^T Ft 3 cHo-<H f^FTTFt # fF^jfcT # fHT x Tft^rFT 3Ft 

" C <\ j 

f^TT. 


3ft^t RihkI #r f^rfFF at Fit f^nrs: srte: tor g^r 3 ft £rar sr fptt. 3fpft f(m<hi §tt fc, qs3t 
frRT fcm at gTTFfr <t, RihkI # fF^r at f^nrs: 3 ft% f^rffn fc?TF at eterF ^tr. ftectr sgTFF 
&3F ^IT flT^re: ^FTT ST 2IF. 3FF RidKl ^T f^jtFF ^TFTFT fcSTF at f§FT3 fflcfr ePfr. ^FT3FF 3T?t t, 3fT 
3FF^ ^FsTF iclF^IH<r||3TTFT' (^tofaFF) Ff^t {Ft FF^tcTF. 

3F^FF ^TfF ^F^IH<r||§TTFF (^tct^FF) Ff^t FTP fit>F ^1 (t? 


IscHl ^ ^FF H^cHl % ^Tt Ft gjFFT FFTETF 3ttT fit>F 3Ft 
TJFT 3FT=rf^H 3FFZTF.... 



4»<*M«HI cplRliJ fer 3FTF ^FFFFcF at Fslt f 3ik FT^t # 
sj^i FJFFFfFF FfrO" f?lT Ff?t {t. 3FFFF 3FFF^F H I FH F5TFFT {t 
cTt 3^ FfltJF FFF ^F j^HF Fsiipl FF3^ ^ 3ilH d fl<HI £lo"l 
Ft STEF FTFFt £ [1], 
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m 3TFT *aft sH'HId *t 3TPt aaar q^ct f . qafr # at *5^t qa aft aft, at 3^ 

3TR qa ct-iilf^, 3TFT 3TFrf aM 3TTq sM t^tacfr |f q^t % TFF^T *t 3Tn5TT^t [2], 

sKdld $ aa^t % tM m 3TN^ 3TW t5TcTT 3TT^ #T 3fta fT^RTT qtaT f^taat qT^t cfr s^ft at 
aaq an^t «ra?t ^tt ^t#t [3], fad»fi alrsfr at anq arat aM, 3aar £r art^qr anqqit *aar arat 
# arta $j«m«hi afar. 

araa q^fr <£r sfft-sfit t^ta a^t f, at a^ tJiar afla aritjqr arat # arta frqqar afar. 
qat% ^ tfft-sfft f^t^fr art aaa% aiar qrsfr # qfa^t % f^nr aritjqr a^aa fr ?aa£r gaar 

?t oTqf^T clofl ^ RU. 

t\ 


3i d K cT^ H loTl <sicO % Pl<<rl 3^T 3lH<rl ^cH<rl ^T d lfel <HlcH<H eft cl<H Hell cH d 1 1 

o <\ <\ o 

aa^rt ^t % suaid at aa^t % f^ir fca^t aRtar aa ^wi afar. ^ar% t^qfia, araa ir*t 
<hich<h ^ <h f^ar d iiri ^ ai i d l sic? , ail ^ t?>icii ^a aRtar qr 1? f%> $<h ^fiol a^t ^t qr 
a^, at $<h Hioil ^t qql % T^i'<o-i ^t afci ^t d i u iai q^a aq^ - i?. 

t^cfr qit aar fataiat at qt-^r qr Rtact qqaa # gaar far q£^t qr Rta a£r aat # q^f at 
qa arq^t f. qr q^t fa^ra a^t t, 3|r ar^ q>r aqaa aar ^t |r. fatM, f^ra aar suaid 
^ aa^r aaa q^fr # q^t ^t t % f^ra D^t qit # dwd 3^fr aar aqaa aaT^fr 
qftr qr Ridul ^t Tt?T^t qq^ % f^r# ^ tcfraatq qit att ^r qt?ra qr aa^r # dwd |r. 

tq?tt aaar qa a? - qar aar aqq Maqitq qit foa attra qr aqr aia t^ra^r Ridul at 
toatt aRRtr 3a qr q? a#r. ^a xjftrar at 3ar t^ait # f^at^r ^ qfta^a qq qar aar. air 
aiaa fr ar t^r qa^r ar^ qa aqqa f^a at^r at aar afr |r. ^a sftat aiat # aiaqqfr at air 
air qar aar aaa qqq?r f^a at^r at f^fait at qt^t qa qfa airr |r. 

c o 

?i9«<: 3a^t qar aaiar qqaa # at^r ?i 3 £,,ooo gfra qt^ at1^5 et. air at^r at^aa sfaia 

Hcii aaif at^r ^r aqaa^ ar^t af^ ^r aaRir qra ?ft — f^a 3tt aaaa ? o o o o 3^ta y icl , ^T^ ,j s 
qar! 

^ataanafr, at^aa #r aaar # % aaa aqr qqnar #r at^r 3afr afr araar % arr^t irt 

a% §t. q^t aa, qqaa #r at^r qqr aaar #r aq - ^ a41q>K #r af . 

at^aa aita tqatt, eM", % qqnar #r at^r aiq^ #r afr% ^qatefra (aastaff^fqaa) a^arart qa 
armifta t - ^r?r ^t q|raat^-air (aftaa) at q?^ aqr qfa^ # t^aar aaa aaar |t ar 
f^Pa t^fait at qt^ qa qq^t irf qqnar # fcaat #r t^?a. 

c o 
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WZW qqq?f <£f jrfcT RT^Rt % 5F*T 3TcTf^"ST q^4t RT oTT^TT oTT RqRTT $? RRT tRTf^RF 
H'hRf # <f|trl 3ldR5T q>f f%RT 4)q cHl4 f£l'-b R^cft qq RIR ■dchcl f?, faRT^” f><4 o-^iqi 
fiPTR R#T 3fhT 3RR f%R?T 7T?JR # dMd fft eft efF 3TRTRfr *T f^RTT oTT r4t? 

?m ^HT $[ |3TT RR rtr % 4dlPiq, 3RR3" f^qlelUd (Armand Hippolyte Fizeau 
?m-?d<tt) ?r jMM % rztRt q^ ttsjr cfr r^trtt. 

jlcflM # cRfT t^lofr ?r £ q-jffcT Zg ^I?T Eft q^rftqt q>C RRT. ^8tofT ^ yfaRhRI- 

rrr fftzwt % fM ^H^i^joh # rrtr c^rfr q^t qq qqr stfur ^r. 

q^r q?n^t *r tet ^ qqq?r # c^rfr qFfr # artr *H#. c^rfr q^Tfr qq ?Rr srfur rrrt 

qqq?r (f^q-d) ffr qR ’frRt # qfrcfr q?Tfr rt cttrjt an#. qqq?r q^ qqr q^ ^ 

RRqR <^a4 ) ciih-m aii<4 4i rrr ^ qqq?r 44 d iTcl 44 d i u wi 44 ri ■dq’ctl <?. 


m rr ^ rtrr fft rrt sir fa q-jfRr ^rt ^iHM % 4tR qqq?r Rt aiRt 3tk rrT # RfRr 

?/?d°°° qM. giaifa t^iofr % qm rrr snq^r # MrfpRrt # aRterr arc# sifaqf aft, 
qr fdsfr arc# §fr R^t fa q^r 3 T£fR rrr q^ rtr ?fa. ?*fa fan 37R qR orttf gjrrtt. 


Ml^f 



cTMT sRur ^ _5TT q ^ IT ^ ^ 


37T^" k Jc h <^irl-c^K hI^^I ^oTRTT 
3^T 3^" ychl^f % <l^rl ^ <<sll . 

chi 3l d K ^3TRTT oTRT 
3^T c^irll ychl?r % <l^rl ^ 3TT 
3TRT eft ychl?r qf^TT HK °T ch< 
'M<^> d ll . 3f^T 3i d K c^idl % <sfl tJ ^T 

^r^r?r % ^ eft ^r^r?r 

qf^TT T TR" 3TRRTT. 


4>lv3il qq ychi^r # <<ifrl <riiHo-l qq qq 

^Rfr R qf|Rr q^ tjft-tffr rtrtt 

?ff ter. aRR qqq?r # f^Rur stieft #r 4Rr tt t^fqRqqR s-TtRr q^rfr qr Rt ^r 
yfPi^^d (^q 4 +d) fftqR qt|Rr aqr arRr alR 3^ rt ^qqq jRRra - ^ 
qf|Rr # Jiiri $d <41 qid qqqqr <1^ ?t arrqR 3^ Rqfqr qR -m 4 i. 


t^rat R qt|Rr # . qflRn qqr ^fr ^r qr q|RT 3 tr ^irr oftt qqq?r # ttf rft q%# 

qq qid 3 trr aftr 44 v 4 i qqq?r r 4 ^ Rqq. 3 rr 44 x 4 ) ^ifri aftr rlx^i qR ^ rfr qqr 0-41 
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*lfcT T Tf^3TT R^TT foRT 3RTc^ effcTT ^T M cTTqR 3TT^ SR>T?r % TFF^T 3TT3TPPTT 
3lk S^Rf far cRtRT. 

R^T ^T5fr c*r q^ <£f arfcf RToRT & gf RF W cRTT RWT £ % £TRt % #T ^T U^F 
£ 3RTcfr # q|q^ £ f^ddl R7RT R^TT - fcRTT ^T RRR qq^Rf ^T ^-3fTR dd<M q-jftR cTFRT 
3TRT £ oRtRT 3ttT fR cRF 3F SFFR <£f Rf^T # RRRT 3R ?RFRT ft 

?<^ at, >-Rioii st qq^Rr r^ - % rrrt ,°°° afTR >$Ri u s ^T. h$ch) rr t^Rfr ^ 
qq>Rr ^T r^, i^cfl ^Tffr r^ ^ arftjqr qpfr. <-Rioi1 st qq^Rr ^T r^ - , Rift r^ ?° oo ° jfpR 
sic* aritjqr iTRfr aftr ftetfr ^ ?°°°° aftR qf?t 3%^ ?Mr. 

§fr tplofr qqiRT # R^ eft 5TRRT % R?p£ Rf 3RT^8tT tt R£^t RT eft ct 3TTRT. 3RT 
ancRRq^RT £ 3R% Rfi% qt rur^ #! 


^irr. |ii 



3. yil'|d|?TTHT 


^fftoft qft 3 ih<t 1 chi^H ft vr>i^-i % k Jc h 3ftr c^ifacb, offoT gko-iis! ftrfttoT H^chl (Jean Bernard Leon 
Foucault ^ wracn fftftr. 

^oil 4ft rK6 l £ c hl ft 3ft ^r?f 4ft d lfa °~IIHo-| q>T 3HqK u l ^oTRTT. didl d I el Hl^^l % ^oTRT H^chl 
ft qqr sftur qq qftnq tar. qqrrn # taw qqr dftw ft (fty-^+d) ft wr c^eft sftw 

qr q^ftr ft tar ft gfr y fa failed (Rq?)qd) ft wr q2r qr q^ftr ft 

«HM ftfftrTft cj^KI ^loTl ft ftRftft 4ft rK6 
y<H <$1 ft oR d°b qqq?r 4ft R^< u i h$c*I dft u i 
ft yfafafayd (ftqft+d) ft wr sftw qr 
qfftt cT^T d°h c|$ 3l HoTl H$ch 1 RTcft ft 
^1$l WT ^dT qqi $l d ll 3flT 3fq qqq?f 4ft i"4k u I 
q^ qr wf c$ta qq qftfr. 

3i d K d^ u l 4> y*H<^ 4ft d|fa <HlcH<H ft jflT 
3ft «hich«h ft fftr qqq?r 4ft fftqw qcSr qq 
arqft q^ft tar q^rw ft tarftr qr tarqr tat ft ftr gw qqq?r 4?r tar 4ft wq 
qrq>ft ft 

wqft ft arqft 3qwqw ft ta qtata tar aftq qqq?r 4T tar 4t 4ft. ft 3qrft qqq?r 

«\ ' 

# ^rfrT ?<^, 000 jfteT qpfT. 3TR ^TRfT ^pfT ^F^Rf ^rfrT ^T dddl 3t ^ ^jft 

^rfrT % -dsl’^l <*>■[) s| 2jt -- ?ooo jfrpT ^rfrT 3RT! 

<prr % 3WW 3ttr wrerr m. % fM, ^lofr aftr aftofr 

# 3Tra‘?^R^TT 5T §fr. ^TT #T 3TOW # ^T?f # ^ oRT§17T £,^-^[3 ft 

^TpMT R5T 3ttT HctlcHI 3T^OT Plcbdl. 

^'d c hl <Hd<H«| Hhc^l y "S-Tl <* 1 5 1 1 cH I ^ 3TCR, ®T «ll^< 3TRR", ychl^f ^t Jlirl dIH 'd c hl. y«t> slid 
3ffr - q^fT % 3TOR TT RTR % BToTraT 3T^T m’^wt # 3ft STFTT oTT ^RTT 

<\ O 
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3rtt qqr?r % Rv( u il qt ?°-3frcr qcnoii qf eft (>q qqr?r ^t qfR ^>cich qrg aY ft qTq dqe) f. 

^Mcflfok 1 3RTT fatft cRq 4-3ftq qqq s|<H|ch< 35Rt qitft JR R 3^T 3qqr JMqRl q? 
yqi?r # <f|trl Hlofl <r|lH<>^ sRl q)f3t?r qt. '-K 3TPT qfcl ollH q dl4'> d l . qqff^T yqi?r $d°t 

(qft) qRt % ^FcT^T 5F*T W ft q q? qT^TT. 

qqt % jM^ui cf»r qqq qft qrff#. qq qqrer <£r qRt q^fr at aft qqr qqr qqqr qr 
«KjlPh q^fr qq qq ft qqq# flqT f . 

3 q% qqq, qqrer <£r qqfR <Rr qt qc-Mdi4 aft. qu ^diPiq qtqR R fa qqr?r quit % qqTq 
R qqr f . cjqt; qtqR ^ qq qqrt R. itqr qqqr qr fa ot^tT % Rt^id (3q-£qRt) at fa^qrrr 
qqat qfa 3 ff?r 5f st. qq^g qfr qoft % qqTq % Rt^id (qrftfaq-^qRt) at fa^qrrr qrqt % R 

3i HoTl f>K <HI» 1 <r) qt ^■iJK «T R. 

3RR qqq?r qqt % qqTq £ 5RTT f dt qq ?qr # cToRTT at qRfr at 3rRfa Rfa R qRqr. 3fR 
3 rr qqq?r qqrt # qrq yciii^d ftcrr f eft qq ?qr ^r qqqr at q^fr at ?Mr qfa R qRqr. 

?d43 at, qfat at qqrer <£r fafat qt q^fr <£r eqq ^ arqat 3 qqqr qqqr qqrer <£r 

qt 5TTqr. tjrT qrqr qqr?r # qf^r q^fr jt frqr q^fr ^rfet qr ^qR 3/«-qt f^Rrr fr 
sfr. 

#r Rl^id (tq-a^ftfr) qt uloHl^H tor aftr quff % qq^r #r Rl^id (Hlfefod-^qtfr) 
qr f^rr qqr. (^o-^TTR qT^ q^ Fiq fT3TT qq?RT afrr qqf qtetf # cqq^R 

o 

qqRT f.) 

qrq qqr?r # Rrw ggr f^qfr qro^ff qqitS - rr 
qfRfr |r, qt qq^r #r qRT^r qr qtfr qq (Ri^qd) qnRt 
|r. qq qqRt qq qqr^ % arqqRqiq 
(R^Rdci qtqq) qr fRaft q^ar |r. qqr^ qr 
arqqRqfq (RrM^sq qtqq) Qiddi arRjqr qmr, qq 
3H^t aqiqr alR, qqrr?r # ft qq. 

qqrer # qlR q^fr R qqrrR qqq ?«o,ooo jffa- qfR 

#f^uq |t. ?fr?Y # R, t^rqqn' aiMci^diq (tW^sq ffqq) q^fr R arRjqr f , qqr?r # qYR 
? ^,000 3trq qRt 5 t 1 ^q. fR tt ^rqqr arqqRqjq (Rfrt^dq ffqq) qqq ^qiqr f, qqr?r 
1919,000 3frq qirt ^t R q^RFfr f. 
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<Hl3>cHl # 3l^cHl o1d|$ 


f ^T 


qiRt qqiq qqr?r qr qf^qr (R^qq qrqr) 


yebRT d lTrl »1lH<rl clip) 3 •?1lPl c hl ^ k ,c h aftr <Hf>r c 1H s u< i dRT f? — aT3^oT-3T3^ft^t 3 •?1lPl c b 3fpd£ 

<Hl^ch(^H<H (Albert Abraham Michelson ?4<R-?^3?) FT. 


3^ FFTRT # d^ dN^ # PW <R £ FTRT ?FF FR fcdT §TT. 

3^ WT % iM=h<ui affer atk dtrrc fr jm4I«n fodr. WT Pir# <£r 

t\ o <\ 

cRF RdcT etfd - FFTRT % ?/yo ^q- (TJcF fxT FT dlkTadt 

f|RRTT) £ ra^Hchl TTdT Sir. ?/«o ^q- c£r fcRfr FRT |T 3^ &FT £ oTFT 
W dflFRT SIT. 

o 

<Hl^ch(^H<H, TFTRT % FTf f&dFI TTdT - f^RT ?/«° fxT # cTddT 

# dTTdT Tt£T 3TRTRT Sir. # 3dk TFTd <£f dfcf # dtFW # - 

?<^£ l ,3 t 5 t 3 TftpT ^fa> u S. TFT9T ^T dF dlk H$ph) dTfT dsjt ^itcl^l k ^t 

£tft sfr ark amkr dkt k ^tcrt o? kkr sfk kkr^ arltiFT. tft?t % 3*r ?rttr % fkk 
3k ?^°i9 k kkrpr h*>hh< fkprr. tf tedid k kkrcr rrftt <dk ftptt wptt 3tkk«Pi srr. 

<Hl^ch(^H<H FTf ^RTt^T^TToTT % 3TFT ^T TFTRT # dfk dTdk k FTRfr d^pldl fkpT d# ^fT. f^PT §fT 
3k pRTT dF kkrfkdt 3fhr tftofr # dTF TFT k kick TF^Idt TT dFFR aidk JW^T 
FFRT 3RTT TFTRT # dkt dTk dt ?TTdF 3k 3lk 3 Tm 5T Ml>u||«H IkkdT. 

?W k <HIFF>p-d<H k ^Lblft3TT k Ft MFlf^dl FTT ddT. t TFT TT ??-3ft3T tff ^ 

t£rat % gzfRr # cRF ^-^trpr. jttffrrrt wr aftr wift «rr. ff ^rat attr MrfpRTt # 

RpRTT # f^3R?r FFRT arf^T Tj<Hch(iK ^T?f # ^ 2TT. F^T <H<HpIsI ^F 

JTTFFRRRT F^t ^<H«hFK S^FRf # t^Rut ifet ^RTT SIT ait X73T RF^ ^T RR-RfToT tJpIcHI, cjjlfr 

RFifr ^ (Ri-pl+ci) fifr ffrt rf^t rft^ rt btt ^t#t attr far aft fcfcsnf %. 

3ttr dt 3ttr, SI^T ^rtT MeU^ilT RR-RfToT cJT f d SIT. 3TRT FT rf^M #T ^r # 
^fr, 3TFT 3RFRW U^T-F^' # dFT £ STTtfr. 

3TrT ?T JTTFFkRRT $ T^F 3TTF-^TTFF #T frfR^t # d^F FTc^ FT TRIRT oft FFTRT 
#r ^fr tttsirut % aRTaar arftftr %hftt d#r. 

3TRT 3RRT SRRt FTt FTf FR FtFTRTT. 3TR # ?<^b # 3TRT ul^un # FFT?T ^T d^T 

jftpT ff d|t dl^r #r dFd - toF sfr, ?3 jfRr ^rf arf^rar! 

o 



3Tcdt JHI^<+>p-H<H 
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far §fr J-H^ebcRM RcT^ 5T RT. 3R4 RtRT RcFRr #T foRR R^ RTR £ 43RT ^ 3R^T ^ 
3 rrr srtfr r^t 3n4t chulfai ?trt rr jr^cFft^ (fW^R #rrt) r^?t r*r £r R^r rt 

RRJ eft f?. 3TcT: RRiRf Rf?T ^ o1Ih 4 % fM 34" SRR (cNRR) ^ JMKtII Rli^. 

TteRT 3 ftr t^cfr 3 rt^st # rrtrt rr mmm rr %. m $ ?tfr jt rrr?i- % ^ 

o <s 

hUT^IcH £. 3R% rtr^ % ?rff^t *r ?R4t cbfj^^ii aft 35=t # rrrr # ^ stn^ rr 

°h1^ cHI§T oT fv3TT. 

tet, RRjft 3 ftr jhi^cHchhh 4 rrrr # ^ rtr^ % r^tr rsrt RtiRft rr f^RRR f^rr. Wri 
35=^ ?Rr?TT rrrr # ^ ?trt # £r RFft. -hisr^h 4 - rf ?R RtlRft rr 

344)ji rr RRR?r # ?rr # rt4rt. 

f\ 


RTfRRRTR 4 RRT RT# 3 RR c¥t foRT^T RRRTf 34 " RRT 5 RT £[R 7 -£[R 7 RToRT aft. 3 R 3 RR 4 
f 4 ?r 4 r 4 ^r 3 r 4 t ?rt 3 r 4 PicMch 4 . 4 r rrt ?jo=r. 

3RR 4 3RR 3R4 R^f 54^ 3PRT4 ft^fl4 RRR?T # ^RW RRT 4 yQRPsId (IHc^R-d) 
4^R ? 0-41 cH RR 4. <H^c^ 4 4 3d4 $d y 41 d I °hl R>^ sik 2>1^TTRT 3il ■<. yRH^f d lTcl «1l4l. 

RTfRRRTR 4 RT§T q^R RR ^T ^dl^chl 4, RTfRRRR # 3T?R % ^ RTR RT^, 3R^T J|U|<Hld 

qfr # 3 ftr ?^33 ^ rrrr #r ^r glw #r - ?<^,R 3 ? 4 tR q^r 4 f^u^. zrer arafr rrt 

qTRT d lirl *Pl dcHoil 4 ^ R^l d l kl Rsl 4 'T^Ic^I Ri^R — Rl'-b ?? ?/5 41 cH y lei 41 ^ U S RRT. 
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y. y+isr-ctf 3ttr 

o 

m, orafa f# qqq?r # arf^t qr ?tw <?, fr (qftc^) % # qqs r^rt q>t 3nq% 

w^r raarr *nfr#r. 



xJo^jhi, xTt-^r a ??<:/e,i9 after (3dy,y°° fM after) 
cjr (?. qqr?r qrt ^jo-ri«Hi £ qr^r Rqr qj^raf af #^tr 
? ?/y pter^r f . srr t^ffr crtf £ ^Jo-^-hi 

3H-cj |< h<+> aTRter Ft oTRT Rt F*^ W F# ^d-HI % 
RTRsT Ftfr % ? ?/y ftfonq ^Tte Ratajr! 

^t 4" R^-cft ft S3,ooo,ooo afTR (f^o^oo^oo f^qft 

after) ^ % qqr?r qrt qr^t Rqr qfqat 


d-ftftd affr oT^T^r f. 3RR ^ a^W«h aiRR fft RTR Rt F# qRT d ?/3 fatfaR: 

Rqr Ratajr fr ar^t! 


qqr?r qrt qr^t % rf^ (aiURd) 

#r xjqr cumi ft c^nfl 3ttr 
af ?£,-falftd aftr 3d-ftfenaF Rafat. 

FR^r qRT ftFRT q^t rrafr Rar 
Rqr 2 tt si? rf" ^Rf^r-w 
(^ter) #r aiF^f qr arRRiar 
rtr #r 3TNar-3teter Raaq qr qR tft ?tt. 




^ £ RRTt 3rftRF cjft qr £ Rtef - 
qtifr # cjft qq yo ajRT cjr! f^t 

<Hddsi fr far q§^t #r aj^q-q- (afteftte) # 
3FT8TT RTRt % RF 1 ^ (3TRf%te) qft qR 

rraf at qqq?r qrt yo-aiRr arftteF rt^rt 

o 

RfRir. crrt % rf^ (aik^d) qrt qR 
qRaf af qqq?r qrt ??-Rt Rafat. 
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Eldl-ll cRF7 STCF>Rr ?RRr cRfim? 

o 

Rtdlt 3lft <£f d^RTT £ ^TRt ^cT ^7 f. ^77% f^T cjfT 5TN^ cfTf 71^7 ^illcHdch dff^T ^ - 
y<+)i?r-^ (chi^c-^tt). 

^r?r # f^ur ttcf ^TeRfr |t 37t trft q^r-ctf (rt^-I^r-) 47^ 

cH<*l I< j-I % f^T^T f^7 ^ cjft fcbdffTl CHJ-41 f", H$p) fRT ^T|T qcfT oRjRt t^7 71^7 ^ 3t <$Ri u S 

71^7 Pilule 3^ £,°-^Rius 3^7 TJ^T R7j£; 3^ ^o-WPlc. fTT fpRt 71^7 q u i 3^ £,° X £° 

=3£,oo ^t 77^7 f^T # w-wrt ftTt f. 3T?T: TRF f^RT # 3£°° X W =<CW°° ^77. 

o o 

TRF TTTpT £ 3E^R«« f^T ftTt f . grf^t 77^7 7TTR £ <^«°° X 3£ t 5R«« = 3?,^%,^ 

TRF ^7U^ # qcfTRf 3ftc7 ^TTcTT ft. eft 77cf7 TTTpT cffT ?«,?«.3Vft X 

3?,^,^% = ^/is^ws.ooo zfRr # c^Pr ?pr g^rr. ^7 ?,ooo i ooo i ooo i ooo 

4>6<Hldl ft - 3737 qcfTRr-ctf S,-f£fo)4d jftoT 7T afl^T 7TT 3RT (^7-^7 <-3.4(94 f^fel'-iM tftol) ft. 

77^7 qqTRf-g^, *{V$t 3^7 Tff&tt % #ET # cjtt 47T 3J?TT #T sPUcR ft. 3RTC 77^7 

araftsT grfr (ufdldTd) q-s3t £ rw qfg£ # 3-f^r ?Rt at 37T 77^7 qgTRr-g^ trrt 

c o 

^-pTna - thtcT trWi qqrRr-g^ >h<h^<^ hft tjtf aftr atrqTr ft. 77^7 ggrar-g$ #r t^rt 
(3TRftdT) £ ?^oo 3J5TT pR^TT |T. 

^rat srt RidKi ^r % git # w 

fRTTt ^fr-^TR7 ^T RldKI ^ mjpTT-^TT wf^fRT: ^fetfr (Proxima Centauri). ^ fRT^T 4Rb 
^7r?r-g^ ^TT R7T3RT TRt^) 5fTR cJT ^7T ^dd4 W^fRT: ^dfl - ^T 

;n?7Rr ^tt qt^r R47 stt^- 4Ris g^r (« attr ^ f^r) rfr. ^ qt^r 

qq7T?r 4 tT an^ ^ f^rt> ? ?/« ft prt^ f! aftr qHq^w: ^fetfr eRnt qm RidKi 
$'. 

fMRRf (Sirius), *rrt 4^4,diK RidKi, !RRT d.sy qq7r?r-g^ cjr |r. qt^RT: tfdfr tT r?t3rt 
^RTT^T. 
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TRToTcT (Rigel), 3Tt^RlR 
(Orion) sTST^/cTRT 
(chTo-W.p)?RT) ss 
^J<Hchc\K RldKI ft. S$ F^TFT 
cm sre>rer-g$ zg ft. 
f#w £ m ^ToTr ^r! 
sism It ^frf ^t fwrfr 
3TRsT ?RF qfq^r # <r?^-^TTor 

o 

<H d l d ) . 3i d I ch) slK ol <s| 
tri^ct cfr sis 

R3RT fa 37Rt PlchcHI 

SSSW 3R 5RTR cFT f - 3RT 

- £t 

(Richrd - the Lionhearted) 

k J ch t5>lci 5TT sl^l 2TT. 


Put aft Tmm {Rttct q^ifr R)hki ft p\ 


si $ atti ort^rt 500-300 RihkI m fa?t pt 3 trfrt at f xrf Pr^t 3 m 

oRTRT ft. 3TRFRT SS\ (ft<*f>l-t-<fld«NTl Milky Way Galaxy) 3^ ft. 


£<H 3ll<*.Rr d MII ^>®"& ^ <sl$d CjT 
ft . ?JT 3ttr Sl\t fttFTTt fa?# - ?OT 

P, 4ionft ^ 5^000 xj^Rj-.g^r cJT ft. 

£<Hlt aftT 3TRFRT ddl % ^>0-^ % 4)tl 
^d°t y°t si I c\cH f" Ph ^d-l 3 TRtRF ddl 

#r tr yg>rer fasr4t ft srft 
£cTT. WH Ft EfacR ttM^ 
<slid;cH'l 3TT XTR 3R fRT FF3T ’TfTET 

sism p . 



%m; tt EfacR 3 ft ?m fpf ^st sms sps 5ft £ 3 54000 tectr tfr - 

sims #r sms ptst £ s%s m 3 \ 
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^T^rpt 3TFFRF (ftfqqfT) pRRRT ?°°,°°° *ftft 3f §t f tfr qqq?r # RFf fo|3Ff 

tJo-^JHI £ q*3t dq7 qfqft ft ? ?/y «9fa>u$ eRT<f f, 35=f atT^Rf 3RTT (flctqtfl) % Tjqr tftT ft 

c o 

C^ ft ?° 0,000 ^ (Hdjd). 


ft eWTfr anqqsr ?m (ftfqqfr) arf^fr sift f . aRqt-^qrqt Jl^R^T f -- F^rft 

t£t£t - aftl qqs F^Rf qfr aft. F^TTt Jlo)qtfl f Osl-Asi (Andromeda), ffRfr ^ttttt, 



NGC 147 > • 

# < Fornax 

« < NGC 185 


k'FlflFi 4 cfqqf > yj, 


ill 

» < Sculptor 

M 33 > § 



mm <— 

— Magellanic Clouds 


^<„„ |C 1613 


aitft ttr at qqr stint 
yqf # cRF Uglftel 

die) 4-^1 qf fm 3TT ;qq^q- 

f — q^ qs|f) cJT ^t "dtoT 
f foT# ff^TT ffRfr 
icfU-qlM % ^ ^H^ct f . 

RF fw^T 33-omq qqq?r- 
qf f - qf^r tfr 
fftflFT dtctoqfr ft qqq?r 
qf F^t qfqft ft 33 - 

o 


gqrt smT-qn? # f <?) Rq pTTCsT qf cH<*irl f. 3RR 

cRT TjftTfFT ft feRft 

qq>Rr qf £rt ^rqf eft qF qqq?r 3tr wi yglfisi ft qprr frqr ora - qs-cfr qr ^rqft ffqfffrr 
3fra^r fr ^ ft sfifruft aqfrqq ft qR-<£R 3rf arre^tt arqfr ft 4ft 
qr <£1^ ftf t3i< r i c N <HK-d ttc ti arrqf^qr RiJ-nioti totFRiT fi d 1 1 . 

qftffFT ft qf , qFR cjr, aftr afr qf f . qf tctRqfq w 

fr q,<1uii qqq?r-qf mict-ft ffcttqFqqt qf &sr *rqqr f . 



TJfWsT feRtfl 


?<^3 ft cUifa+i ft anqRr ft Rldifi-oWt q^Raf # ^flor #r ttf^f ao-fif +<tdK (Quasars) 

q^FT. fr qf^TTT 4Rdc| ft qFH cJT t^SjR q«H«b<iK 
qnf Jl^chrfi frst.fr ftfqqfr fa^ft cjr st fa f# f^rt> 
F^rfr ffrRTf % ^q ft q-Hq^K ft t^aif ffr f . 

q<^dK ar§fr aqr tttr ^frR arRatt ft qs^t fr ^qfr 
f. ^qfr qRT qroTT q%5TR aft ?oo-qqtq qqq?r-qf 
ft. 3RR FIT qctaTTT qf qf eft THfT Pl^ofl fl^ft 
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aa aa ^ aa a^-cft qr oftaa qqT-$a ar^t ^rsar yi u D % aq' ^ fttar. ^r^r?r ^t 
foaa ?r aaafr ara qa ? h tl^RTT $r aa fear fftar aftr qa^t qr arfttqr a fta aq - % ;sfiaa qa 
qR3=3T F3TT ft ftaT. aa qqaa # foaa ^°-qt!t?Ta TFFcTT aa qa a# ffaft, qa^t qT SRWTBtT 
ftat. aflr aa qr znaa 3at qpfr aa ^ fftt, qqa?r # fcaa *s% aaar aa qa a# 
ftzfr. 

a? - at aaar w aTc^ q^ara ^r Pichc^i qqa?r # foaat # q^Rfr f. aaar aifr q^arc 
?° Wrotaa (?°oo hf%) qqq-?r-a^ ^ f. ^azfr c^r ?r f^q^r qqaa # ara aa aa |f ^fr aa 
^ aftr qa^t qa alpaca ft a ar! aiaaa zt aa qqaa zt at^-zrusa % aa^ aa an^t ^ arrft 
arista cjtr ft aa #r ftzfr. 

at aa aaqat qar aar foazfr qft f . a?4r qr aaar f qqaa foazfr Ffafr at aaar f. 

qa=g aa ?ra aft at ?aTa zt T^ct f at aaar f qara foazfr qar at?t £ aa ^ f? - 
tfT qa aa^ fr c^atr aa^ qfazt zt artat a^ aa^t f! 
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<5. ^TTteRTT RR Ruid 

3ftr *rfct ^r *fl#u 


RF ^dlftchl <£f Jolt'd I ft 8ft a? Jo-fW Rfcfr RTT RRRR # Rt?t RTR^t RR TTtRT. RRRR # 
d lfcl vjIMo- 1 RR 3itT Rilf <Hd<H«l «T RT — eft Rl't* k ,c h fRT RT fol'f} <=hlf RTFRRT RTf^ ot'f} f%T 
tTT ft c^s •($ tiff ep| RRT d lTrl ft RT f^T ^<r| f^RT <* I Tel ^ R<H ■(f) ft. 

olRvrl RRRR ^T Rt^ R^eT <Hfrc1H ,J< i 

o ^ o 

rtr - f?r?RR ft rrt % rrr?t # ot^tT tT R^t ft at rf r?r TRmf^RT fr rrt fa 

"3TT^T c^t ft faTT rftoT #?" 

RRR # RRfT RT RTSfT # elft f . 

^ rrr <£r rtct^ - rt RT^fr <£r c^t ft. RRl^r, rtr # cr^rt tt 4rt ffcfr |t. rrrr armi^t tt 

?l<j"R ^t «• I oi < +1 eh ell ft. ?l®"R ?t eft cfiy, dfl ft — f^FR hrhR 4^1 d$t f^RT ^ s|<4) ft? 

c\0 v c\ o 

RRS RWf $ RfTTR fcRT fa pTTTT RTTTT RRT 3TT3R ^ "f RT' £ 3TTT ft. (f RT RR 3T?t 3f[RT # 

it - £farr RRT?t). io-fM tttrt fa rrrr fRT # R^rt tt rrt ft. 

^TT TTTR £ RRT 3fa R3R 33T. RRfa # RRfa # RRfT # eFRRT RR }ft £ , RTRR RRfa 
# dd6 'MR RR R?T f. RfT R^efT # RfT RT R7T %, RT R^t ^dR R7T t". RR"^t R^t 
RR RRRR RRT RT 3# R3T ^T R^ - dlcHR'rfl % <Wr RR RRRR oRTT 

RToRT jIcHRtH 'idR RR T^t 

O O <N 

R|t 3oT^RT RTTT ^ Rj?. ^TTT TRTeTT ^ ^TR" RR£ R3T ^! 

R^J RRff RTT oRTT ftr Rf§t # Rf^RT^T TR^TT fRT TT |f ft. ^ RRTW fRT ft ^TfT tfloT ft ofr 
3TRR I - RTf^T t^T Rot ^R TT f^RT (RRWeRTT tT3) |T. 3TTT: RT^t xfl^ft # Rfet ?TT^t cTeRT Tt 
RFfT oTT ^TR^fT ft. 3ltT eTTF feRft RT^ #T Rot-RtrT (RRWeRTT ZTRW) RR ReFT oRT TTRRTT 

t 
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a^lfl, # dcH<r|| Jt d|irl <Hd (?. 3TFT yebRI 4?t 14 h u I a>t 14>41 f^?TT at 4>4>. 444^ a^ ^2R ^ 

s|<41 f?, k ,c h 04 <HI^-^<H ^ aoA d tl oil f^^IT (?. 3l d K a®r4t 34t t^RTT 3^ ■acH ■((tI f? foRT f^RTT 

at aaiRi # f^Ra, at aaiRi # at!t at <R4t # arf^ ^ onaafr attr w?r aw aTafr £ 
aaar aaR 3 tt^tt. 3fr R£4t f^atra ^rtt at aa }|t £ at w?r # arf^- araafr aar^t arf^- ar 
aiar aar araratt. 

4lat at^at #r ^ at far far # gaar at <a4t # af^ # aaar aa aa^r f. arar aar sir 
a^ift 4tr a°t-afrT (k'S'dTc'dc arRia) aa aar aa ottr at «ii41 41 oil 4tr ayt-af^" (a^afoac' 
arRia) aa aar aaiar ar war fr. 

4f4> aa4t 4?r afcl aaa?r 4?t af^ - 4tr aaar 4” $ci<41 aar ft f4>, a^^t 4tr af^" oilsol ar aciol ^ 
aaa?r 41 af^ at °hl^ ^snar 4> a^t a^ar. 3 ttRIr 14r 8tt aa^ at a^ar ? f4raai? 

?<:<:? at aTfanara at fea^RtafRa (interferometer) aaiar f^Riat aaaa % aar 4tar ait aft §nat 
at arc: f^ar. 4tat ana araa-araa fern at afla foa irf aa?r wa aaaR fata a^t. 



aifaraaa araata 


aaa?r % 41a an aar ana aa4t 4?t <=> iTcl 
#r fern at a^ar atta aiaafr at 3a£r 
f^Rn at. atta c^arar aaa, a^-41 41 <* ilcl 
4?r t4an 4r ^<>4441 ar 41 al atta aclar. 

aT^aaRia aa ataar ar fer araa far 
at?r-ffa fft attr af4t aar ^ ?t at, 
aaa?r 4r 41a 4r 4t ara STora-sraa 
at^r r?r aifct 3ttr raa - 1 aiaar aaaR 
f^at at aa^t a?at at sTTaar # taraia 
afr 41 d 1 1 ■ 


a^t Mr oidi^ k ,c h cj>nl aa ara 4 d H (3raT-afr4’ aar ana ailaft) fotar^ aaa?r ^t aarar a^ ar 
aw fitatr. ^artt aa^r, a^t aar cjat art aaMt (aar aiR 3rar anaafr attr cjafr att4 anaafr) 
a^r aaiRi 4?r aaiar arar ^taft. 
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$+1 cK$ 3l'U k ,c h slid k ,c h hH^i oloH 3TFWr. 

<*&( t- # xftfif $, rrffr <£r rIfF # 

3FcR RFF RdF oFRFRF oFF RRFdF ^ 3ftF MT # Rpt-R^ 

(k J <Rtk~Md RRTR) # RRRF # 3FF dM ?c<M*'H-fSfe3r 

?ddte <Hl^chc^H<H ^ firf R^Ri f^f^RRd dtoff (Edward Williams Morley ?d 3 d- 

?<W) % RFR fficHcFR «Hl^chc^H<H-?Ttcft rM # RR ^RT^Rt RR #. 

rM dlR-l-HRM M RRFF9F # fdR^FM'-Mf Mt R^t. ^FFF RRF % RRFRF Mt §fr 
fc?FF # 5RTRT R^ £ "EToT^TT RI FRFF dRR jftRF Hfl^fFR RRdF RTfRFddR $ rM RFf RR 
RtfRFRF RT ?R RR hRuiijh R^T ^ -- fZ^F^FT-ftF^ dfF Mt. 

cH^dd <HI$cb<RM-Rtcff % rM RFf ?°°RFFRt R^cF RR cflFUIRI RRF. RFf RR dt 

r^ff aflr d^d?fr?r 34ch<uil efgrrr. ^ rr dcflvdi R^r tft. rrffr # rIfF *r RFtf 3 ffr 

r£f Mf rt|t r^t fMr §fr fcm # rf^ attr Mr Mt #. 

ftR, tf, fjrf ^M-f^Rd RRF 3 FdRt 3 FT?ddT?R (Albert Einstein ?dlsV?W 5 ) £ 

3 frrf "^ftrTsrtt (MtM) rff Mr Rkid" rfftr Mr. ?d f^id fT rIf* rfT ddfRt rff rrf 

RRF dftRFF ^Td Mr. 3FT^FdT^R Ft ^T Rot dR' £ f^§R (Ij^k-Rd 
}dd) RF Hyl-diiPl ( i* &>a i <^d <h 1 ^ I °i ) <r||<H *fl chl^ Ejt\5F <r|^| 3RR 3TTR 
t^RfT EffoT # Jlfrl 3>T f^Rft 3ttT EJoTctT ^ EfTaF d<H<r|| ^ <r|l'-l dt 3TsT 

O 

<Sl c h-d>l c ti «ToR 3ii^)<i||. 

3TT^FdT^T, RT^RFTR-?Mf # ?WRTT Rd^TRT # ^tf?T?r dff ^R ^T 
SIT; 3TRRF dt 3d#T REftR #T ddT §tT R 2TT. TFT oRTT 

O <S 

$ ERRfr |f ^r?r #r ^rw #r dl^r ?r stfr d|t anw rt^ 

Mr 3fr ^?tt 3=r r^ rt rrtrf M fM ^?tt ?r attr Mfr tt 


3RRT FFeTdT RT R^Rf % 3TRTRT fR EfTd # R^T RT ^FF RTd" RR 3FFR R5dF |T R^F fM 

f^?FF # attr fM R^r £ rrrf ?ff Rrft |r. rfrr rrfrf rff crr^r rtrtrr rtr afR RFda# 

TT 3FRR |T. 3F^t}RFRF dWf RFF f^RTR RF 3FT^FdT^F RFF RfRdF RoFd |T. 



3i««ii 3 ii5<-ci?»i 

rr ^n- ^t. 
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3TRT ^TTT RfT TTtR TfR f 3TT RTF RRRT cdd£K Rt eft 3tlfwi$<H ^ RtRRT # fa 
(dPld^) RT cild^K RRT jf^TT RTtf^t 3ttT RRtrRTTRT ?t fa^t off Tf RRtRt cfff cfRT mRu||<h 
^tRTRff. dl'ddd £f ddo} oft R$l RF -dcR frt^T ^3TT. 

O 

TffT Tt ^dlPlRl st ?oTRt ^RTt^T faf 3ttT pURt fiftffffffft # fcj)qu|| <£t. FT Suffer 3ttT 
l^frsfRT st anfreTF^ % frigid rt TRRfrr ter. 

3tr ttr ^diPfch rf JTMct f fa 3tifw.i!?d Rr dlRdi Ttft rt afhr 3 ttrt frigid (qPid^) 
% cdcj^K rt Trft Rfar rtrt f . 



jfaff Rfa 


3#fct^t rt Rl^id rf §fr faffT rtrt fa rrrt Vdid-H frigid (quantum 
theory)" 45t cRF ft rrt RTcff f ot^ - fa Tid'O h$p) oR^t % *Wd ^ofa 
(Max K. E. L. Planck st ?<t°° # RRTRT RT. RRTT7T frigid 

rt Rfaff rt anfroFR rf frt^ rt ttrt fa ?rr tt rrrt faff f rt <£r 

dtflRdl tf RRR TTRRT f +41 fa 3Tfa RR R^ft (cfR) fa RRt (RfabcH) 

41 °l) fat ftcf f . 3TR ^ •7llfo) c h f^?dlTI RT<f cH<f) fa> f RT RRT 4^1 dilf tfloi 
<df) f . 3ttr Roll f RT % ■Hl^chP-dol-rfitcnf % h 41*I Rf ^CH £>)<r|l ft RT. 


ct-did<H Ruid #r ffar Rfa Rf ?<t?d tf attr afaRi^R Rf ?w tf Rfar tttrtt ffaff. 

3tlft-dl$<H #T Itfad tt RF 3tr Rrat |3TT Rtf tfloT RT ^RRf # R^T ^t rfof Rft RR 

RRRT. 

gRT?f ^t rItT foRTRT Hfipl Rtf <Hf5cd R 2JT, 3TRRTR TJR f^?R cRTtf rItT ^fRTT RT R^ft toT^ 
Rtf RR Rft RT RRrTT. 

RRSr 3jq^ RpRt # R^T R^T RT cJT-3ttT--^T R|g^ RT 
RRRT RTcTT T^T f . ?R ^t R^ ^feeT RTRt RT TtRt Tt oRTRl 
^oT R oTT RRT. 3TT% RTR" 3TRt Rtf RT RRtR t^RTT, 3ttT 
PtR STTf^RR f^RTT T^RT-ffi^R, RR, fRlf ot^ToT 3ttT 
Tf^ RTF. RR^R ^ TTRRt Rt RR RT RR R^ct 

^Rrft 3f ftR RTJ ffott ?t 3ttT 3TR RTJ duel ?t R^RRT 

O O o 

^Tl’isl I . .3 ^ 0 } ^l<sll ^lo-^cH I rl^ 3-l^d 3^" q^TT 3TT 

™=r a- ° Ro^RT RT 3TTR3ft 
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3l d K ^ft cR?” cla 3TtT cla otsdl <$1 eft a4T a 5 ! 3 } X TRT <=l I c*1 T+ldlt cl'h 3-tcid ?t 

<#ET aaTO ft? 

O 

afr. a^r 3i>d<)-§ic) ft! 

aaTO aft aTOf aa aTcft thrift rW # 4.^19-WoT ^ WJ# olM. aRJ §ft ?ft aT4, fa 
RtaTft aat qfR 3R TOT 3TRt *t ^tf-aTR ^ W otM. aat% fR aatf?f # at?t 7 t 3a 

O 

a I ^t df?l aa3 . 

ETT^T a^S §fr ft aT4, 'U'HoTcH (Rigel) RtaTft cT^T af^Rt aft faft m-aTot plM. oTRR TOT 3TRT 
3ft ?S3°-aTot. 3ftr 3RTT TO^Tt cRTa 3TR 3ft aaaof (Rigel) afET §ft aT4 at 3 a% #t 

<£|sk R^cft aT ff°t aTcftt aft 4? t 3-RTToT ^Tc? f^tcfcft. fftf 3 aft aaTR 4? t 5-RTTc*T aTcT -- Enft a>U §ft 
ft aT4! 

f3T JRoft 33 <*-31 % 4vr^ ^, 000 aft ftt a>3T 3ft o=f^t afET aa>3, 4f kj§13si 3ctaaft 

3 , 300,000 gft 3 - ^ 3 ? 3 ft at aa3 ata ant a3aR aat ?, 000 , 000,000 gft 3 aar 3. 

aTfaofa aa Ri^id af aft aaiar <t at3 % ara aaa §fr a^a ft aTat ft. aaaa # at?t 
H<, a-H'M <H o~c!\ ri - ^ ri , •3 c ti 2 RT RRta ^t ft aRRff! 3RTT d<H tftRft d'if asl^ RRT < 3 1 3 ct"<^aK 
aar aaaa #r ftta ftr ara am w arr ataft at ftat a3at 33 aaa aaa ft a eft. aa 
atffr ar 3 , 000 , 000,000 aft 3fa aftr ftft! 

(a13a3) #r ^ta ftr snt # armfr ana ata ^t ^aar ?tar. arar ?rt RTdKl #r attr 
Eic^ at e<A ?TRRt ara^ f^aaat c hl arai% 2 [T ^t^at ^tar. arar ^a f^Rtt aa^ ^ aatr?t ^t af^ 
2 ta^ ^ ari^i c h at^ ^ a 3 s a^t at ^a ai h°^ o)taa ^ t^att T+Tdi^ aat a^t a^a 

o 

aat^. 

Mrtefat Tt aT^aRaa aar #r tarf^tar at aaa?t #r at^r art am^ aa aaTa aa ^|t §t 4 a 

aidrl ?t t^T >J=h 0-rfl otpf ^t aaR3t ^t isllol aR ^ at ^t?TT % fet4 at4-a u Sd 
^■c; a^at! 


aa^a===== 
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3HoHcllci # 

O 


♦ V cv 


r\ 

3T^3fT ?T®2T (English Word) 

IoMcKui (transliteration) 

TfE=<jT 

Absolute Motion 

Us-Hlo-Md 

H u< i-d|irl 

t\ 

Absolute Rest 

u&diViid ^ 
<\ 

C\ 

Angle 

XTf^tTT 

cbfui 

Astronaut 


STTTPrar rtTt 

Astronomer 

0^<hT<h< 

^froT?TTFfr 

Astronomical 


fcUllcflq 

Constellation 

cbM-d<^TR 

R$T?/RRTRRTpr 

Jupiter 

O 

^TFrfrT-W 

Light Year 


y chi 57-^ 

Mars 

<h i^i 

3RTof 

Mercury 


rst 

o 

Orbit 

3fRfe 


Parallax 


fc) ^ 1 H crl 1 3H 1 >H 


r< r\ \ r\ 


Particle Theory 

MIldl+d-^lTl 


Reflect 

fH^+d 

yfaRrPsid 

Refract 

RJWd 

<Hls ^TT 

Refractive Index 

Ri^R'dcj f#cRT 

atHdc^oHjch 

Rotate 

T Ife 

d+4R 

Satellite 

*lidl$d 

3RW 

Saturn 



Space 


sraftaT 

Theory of Relativity 

S*flfT3ifa> 

RTterrTn'ftKid 

Transparent 

did^ld 


Universe 

c\ 


Vacuum 

c\ 

t\ 

Venus 

cfRRT 

?lsF 

o 

Wave Theory 


RfRt#7Rt^id 

1 Million 

? rfifoi'tM 

?° RRT 

10 Million 

?® 

? 3Rtf 

1 Billion 

? fsRRToT 

?°o cfT% 

1 Trillion 


? RPT 3RtR 
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*R»rer ^rfcT 

3oo-^noT cH<»-sf| ^fTsTT 


?£>3° 4 f^cfr ^^ilPlcb MrfcRTT RfRTT cij^d §TT f^RT^T S^Rf # ^rfct 5TRRF 

r^trt f%^rr. 

4 4 tilled tor % # *44 ?3?,°°° 4 tr gf4 fr 

?WC 4 43RF t^cfr 4 W pRTTRT % g^Rr # ?rf4 ?te£,°°° 4rR tf4 f^ 
?m 4, teT 4 ^rf # % rurt ?%,«oo 4ror tf4 #. 

?^£r 4 Wt 4 y^Rr # ?^,«oo jfrcr tf4 414.^ qpfr 

?^i9^ 4 <Hi$cb<RM 4 ^r?r #r Rf4 # tihun # . ?^£,,3^ 4rR tf4 4f4^?. 
?^i9 4 <hi$ch<rm 4 ^r?r #r r4f 41r tf4 

r? - r14 % ^?t f43R ^fr, ?3 4t?r tf4 4%^ arf^F! 

o 

?^33 4 JTT^kRRT % RTT^T cFRT <JR ^ ^dlPl<4i 4, RT^cfnRRT #T 3T^T % £[ 
rtr 37T^r jiui<hiC> r 4 # 4k s^rf # r 14 #r gtw # - ?<:£>Ri9? 
41 <H yfcl 41 ^> u S. 3T§fr d«h Hl^d d llrl ^T cIcHoll 4 df?l d lTcl % d 6 ^ 
rw 344f *fr - kn4 ?? ?r RfTor tf4 4f4>u^ cjrt. 

y^Frer # ^rf^r ?<^,^.3W ^ ^ 


45F4. 1 27 



